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Abstract-   This project reports an undergraduate engineering team’s effort to develop a system to empower the people 
facing the problem of paralysis of various degrees like in Hemiplegia. To make their lives easier, a wheelchair working 
with an android application has been designed with the help of which paralysed person can move from one place to other 
and can control all the home appliances. He is also empowered with the facilities of calling and sending a message to the 
helper. This paper will outline and discuss the specifications and functions of the innovation done by us. It also tells how 
new  technologies  are  used  to  provide  improved  support  to  the  people  bounded  in  their  homes  and  make  them 
independent of others.. 
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I. INTRODUCTION 
This project is designed to offer advanced technologies to the people facing various degrees of paralysis. One such 
is Hemiplegia, which is the paralysis of arm, leg and trunk of the same side of the body. In this half portion of the 
body is paralysed and only half portion of the body works properly. This restricts their movement to a great extent. In 
higher  degree  paralysis,  the  movement  gets  restricted  to  only  that  of  fingers  and  wrists.  This  different  ability 
motivated us to empower them, so that they can assist themselves in their day to day activities and are not totally 
dependent on other person for their routine work. So a wheelchair has been designed to serve the purpose.  
In this system android mobile phone is used to control the motion of the wheelchair, to send the message to the 
helper and to control the home appliances. A smart phone powered with Android Operating System, which is widely 
used everywhere can be used to run the application. The smart phone has been made smarter by using its inbuilt 
accelerometer to  control the movement of the wheelchair.  The person  can send message to the  helper for  help 
regarding  washroom,  tea,  food  etc.  The  mobile’s  bluetooth  is  linked  to  an  external  bluetooth  which  is  further 
connected to the relays via Arduino which control the home appliances like fan, lights etc. The wheelchair powered 
with two brushless DC motors operating at 48 volts can also be monitored by a battery level indicator circuit up to 10 
levels. 
II. LITERATURE SURVEY 
According to a study conducted by Christopher & Dana Reeve Foundation, nearly every one person in fifty is 
suffering  from  paralysis  due  to  damaging  of  nervous  system.  This  figure  approximates  to  6  million  people 
worldwide and has increased by 33 percent from previous estimates. The causes of paralysis are mainly due to spinal 
cord injury, strokes and cerebral palsy. Accelerometers have been used earlier to monitor patients’ physical activities 
and their posture. The paralysed person gets restricted to wheelchair and become liability for movement and daily 
needs. Several attempts have been made to empower them by adding accessories to the wheelchair. The wheelchair, 
developed by researchers at the Federal Institute of Technology in Lausanne, features Electroencephalography(EEG)  
that allow patients to control computers, prosthetics, and other devices using signals captured from nerves, muscles, 
or the brain. But EEG has limited accuracy and can only detect a few different commands, concentration required is 
very  high  and overall  cost  becomes immensely  huge.  At  Rehabilitation Institute  of  Chicago  and  Northwestern 
University, researchers have made a wheel chair driven by a magnetic stud pierced in the tongue. Others attempts 
have been made to make use of commercially available accelerometer installed   either on head or limbs of the ISSN 2277-1956/V3 N1-51-56         
person. This although effective, is cumbersome and has great garbage valu
with the concept of accelerometers along with other technologies.
 
In this project, the accelerometer of the Smartphone has been used in the wheelchair to decrease the complexity and 
the price of the system. An application consisting of controlling wheelchair by the movement of mobile has been 
made which sends its data via bluetooth to the required circuitry to move the wheelchair. Also an option to control 
the lights, fan and other appliances i
helper about his needs from the application itself.  
 
The project is a result of culmination of various modules to make it an in
diagram shows the various modules working in coordination with each other.
application  which  has  its  bluetooth  linked  with  two  external 
wheelchair  motor  drive  mechanism  and  the  other  module  is  for  controlling  the  home  appliances  via  home 
automation circuit. The following modules are to be discussed:
A.  Smart Phone powered with android operating system.
B.  Wheelchair Drive system. 
C.  Home automation. 
D.  Battery Level Indicator 
A.  Smart Phone Powered With Android Operating System
The smart phone having android OS has been used to make application in the Eclipse Software with ADT plug in. 
The coding has been done so as to control both the accelerometer and Bluetooth of the mobile itself. Both 
accelerometer and Bluetooth have been co
application obtains the data from accelerometer, then using the moving average filter, the jerks in the movement of 
the wheelchair are eradicated. The algorithm used confines the m
values ranging from 0 to 255.Thus the total voltage levels of tilt in a parti
these values into a character, a byte corresponding to values is obtained
delimiter, payload length, checksum etc is sent through 
switching circuit.  
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person. This although effective, is cumbersome and has great garbage value issues. The system is carried forward 
with the concept of accelerometers along with other technologies. 
III. SOLUTION PROPOSED 
he accelerometer of the Smartphone has been used in the wheelchair to decrease the complexity and 
An application consisting of controlling wheelchair by the movement of mobile has been 
made which sends its data via bluetooth to the required circuitry to move the wheelchair. Also an option to control 
the lights, fan and other appliances in the room has also been provided. The person can 
his needs from the application itself.   
IV. SYSTEM ARCHITECTURE 
a result of culmination of various modules to make it an integrated effective machine.
shows the various modules working in coordination with each other. The heart of the project is the android 
application  which  has  its  bluetooth  linked  with  two  external  bluetooth  modules.  The  first  is  to  perform  the 
drive  mechanism  and  the  other  module  is  for  controlling  the  home  appliances  via  home 
automation circuit. The following modules are to be discussed: 
Fig. 1 Block diagram of the Whole system. 
Smart Phone powered with android operating system. 
Powered With Android Operating System 
The smart phone having android OS has been used to make application in the Eclipse Software with ADT plug in. 
The coding has been done so as to control both the accelerometer and Bluetooth of the mobile itself. Both 
accelerometer and Bluetooth have been coded to work together to send the data along the X
application obtains the data from accelerometer, then using the moving average filter, the jerks in the movement of 
the wheelchair are eradicated. The algorithm used confines the maximum and minimum tilts of accelerometer into 
values ranging from 0 to 255.Thus the total voltage levels of tilt in a particular axis become 256. After 
hese values into a character, a byte corresponding to values is obtained. This byte along w
delimiter, payload length, checksum etc is sent through bluetooth to the external bluetooth module connected to the 
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e issues. The system is carried forward 
he accelerometer of the Smartphone has been used in the wheelchair to decrease the complexity and 
An application consisting of controlling wheelchair by the movement of mobile has been 
made which sends its data via bluetooth to the required circuitry to move the wheelchair. Also an option to control 
. The person can send message or alarm the 
tegrated effective machine. The fig.1 block 
The heart of the project is the android 
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The smart phone having android OS has been used to make application in the Eclipse Software with ADT plug in. 
The coding has been done so as to control both the accelerometer and Bluetooth of the mobile itself. Both 
ded to work together to send the data along the X-axis and Y-axis. Firstly, 
application obtains the data from accelerometer, then using the moving average filter, the jerks in the movement of 
aximum and minimum tilts of accelerometer into 
cular axis become 256. After converting 
. This byte along with other bytes like 
luetooth module connected to the Android Based Mobile Drive System
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Another feature of the application is
water etc and send it to helper, either on his cell phone or by calling him with a ringtone on user
part of the application offers a facility to send m
way for the home automation. It provides option to switch on/off a particular appliance from a list of appliances 
through a graphical user interface. 
B.  Wheelchair Drive System  
The wheelchair drives using two BLDC motors which operate on 48 volts generated by four 12V, 7.5A batteries. 
These two BLDC motors are controlled by commercially available motor controllers. The mot
Android Based Mobile Drive System 
                                                                   
Fig. 2 Block diagram of Smart Phone Powered with Android OS. 
is helper’s call which gives the facility to select daily needs like washroom, food, 
either on his cell phone or by calling him with a ringtone on user
part of the application offers a facility to send message to anyone. The fourth option which is a critical one, paves 
way for the home automation. It provides option to switch on/off a particular appliance from a list of appliances 
Fig. 3 Block diagram of the Wheelchair Drive System 
The wheelchair drives using two BLDC motors which operate on 48 volts generated by four 12V, 7.5A batteries. 
These two BLDC motors are controlled by commercially available motor controllers. The mot
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essage to anyone. The fourth option which is a critical one, paves 
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The wheelchair drives using two BLDC motors which operate on 48 volts generated by four 12V, 7.5A batteries. 
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provide unidirectional rotation and fail to give electrical braking. So in order to have both bidirectional motion and 
use of electrical braking instead of mechanical, a switching circuit has been designed. The switching circuit for each 
controller consists of a triple pole triple throw relay for braking, a double pole double throw relay for swapping two 
of the phase signals and two single pole single throw relays to swap two of the hall sensor feedback wires in order to 
get the rotation in opposite  direction. This switching circuit gets its analog input fed from the Arduino. 
 
C. Home Automation 
 
This consists of a ULN 2003 which gets its input from the Arduino which further gets its values from the android 
application. This ULN 2003 further drives the four relays each controlling the ON/OFF operation of the appliance. 
The data send by the bluetooth is in encrypted form which gets converted into encrypted form by the Arduino. This 
encrypted data is different for different relays. In order to protect the Arduino, isolation is provided by using the 
optocouplers employed between the ULN 2003 and the Arduino. 
 
D. Battery Level Indicator Circuit 
In order to monitor the power levels of the four batteries pumping in a total of 48 volts, a battery level indicator 
circuit has been designed. The circuit is based around 18 pin LM 3914 IC. The LM3914 is a monolithic integrated 
circuit that senses analog voltage levels and drives 10 LEDs, providing a linear analog display. A pin (pin 9) 
changes the display from a moving dot to a bar graph. The resistor bridge and two potentiometers set the lowest 
sensed voltage level and highest sensed voltage level. The output is in the form of LED’s where the blue indicates 
full charge, green indicated safe mode and red indicates the critical point for charging. 
V. EXPERIMENTAL SET-UP 
The different modules mentioned above have been integrated   together to give us the optimum performance. The 
setup has been then installed on the wheelchair. Finally, the movement of the wheelchair is perfect as per the user’s 
hand gestures. 
 
 
Fig. 4 Image of the experimental setup 
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The experimental setup has been successfully designed and tested. The following figure 5 shows the relationship 
between accelerometer and wheelchair movement. Axis shows the tilting directions of the accelerometer and the 
relation in  which the  wheelchair  will  respond  to  the  tilt.  If  tilted  along  positive  Y-axis  the  wheelchair  moves 
forward, along negative Y-axis backward and similar behaviour can be seen along X-axis. As per the graph tilt of 
the accelerometer has been mapped from 0 to 127 and centre or neutral point is at 64 at which wheelchair has no 
movement. 
The table 1 shows the battery level indicator results. The maximum battery voltage level has been set at 50.8 V, 
on which all LEDS glows and the minimum level has been set at 42.8V on which only one red LED glows. The 
table indicates that below 45V only red LEDS glow showing low battery and thus need for charging. Green indicates 
moderate charge and the blue indicates full charge. 
 
Fig. 5 Graph showing relationship between accelerometer and Wheelchair’s movement  
 
 
TABLE I 
BATTERY LEVEL INDICATOR 
Battery     
Level 
(in volts) 
 
Indication 
 
Remark 
42.8  RED  Critically low 
45  RED  Low 
47  GREEN  Moderately charged 
50.8  BLUE  Fully Charged 
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Many other advancements are possible in the mobile drive system like using GPS to chalk out the mapping of the 
area so that the wheelchair can be moved automatically from one point to other. Ultra sonic sensors for obstacle 
detection can also be used to make the ride smoother. 
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